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Definitions

Automated Machine Guidance (AMG):
A technology that uses positioning devices,
singly or in combination, such as Global
Positioning Systems (GPS), total stations, or
rotating laser levels to determine and
control the real time position of
construction equipment using onboard
computer equipment. AMG is used in
reference to both machine guidance and
machine control.




Definitions

Digital Terrain Model (DTM):A 3-dimensional
model representing the original ground before job
site activities start.

Digital Design Model (DDM):A 3-dimensional
model consisting of roadway design alignments,
profiles, and cross sections representing the
finished grade.

Digital Construction Model (DCM): A 3-
dimensional model developed by the Contractor to
use with specific AMG equipment.




Definitions

Machine Guidance: A computerized
system that uses sensor output and a 3D
design model to provide the equipment
operator a visual indicator of the position
of the cutting edge (blade, bucket, screed,
etc.) relative to the design surface being
constructed. The operator is in complete
control of all parts of the equipment.




Definitions

Machine Control: A computerized
system where the cutting edge (blade,
bucket, screed, etc.) is fully controlled by
automation. The system is connected to
and controls the hydraulics while the
operator simply drives the equipment and
manages the automation.




Guidance System

Provides the interface between
engineering design and the equipment
operator
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Machine Control By GPS

GPS provides near exact position of
equipment in “real time”

Position of the equipment cutting edge is
computed against the 3D design model

The onboard computer directly controls
the hydraulics which in turn adjusts the
cutting edge to match the design surface

The equipment operator drives the
equipment and manages the automation
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Control by Total Station

» Robotic motorized total stations track a
prism mounted on a machine




Control by Total Station

¢ Information from the prism position is sent to
the machine, which controls the hydraulics
accordingly to adjust the cutting edge.




Control by Total Station
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Changing Role of Contractor using
AMG

Fewer stakes requirec

No grade checker required
Records data for quality control
Records data for volume computation



Changing Role of Surveyor

Establishes of
horizontal and
vertical project
control

Data management
Acquires and validates
DTM
Converts DTM to

exchange format
Validates DDM




Changing Role of Surveyor

Does quality verification as part of the quality
assurance program

Validates contractor’s GPS system is accurate based
on project control points

Assists construction staff with GPS rover and data
management

Re-measures or validates grade

Performs as-built surveys for updating the 3D
model for asset management



Changing Role of the Inspector

Performs field work with less support
from surveyors

Checks constructed elements for grade,

alignment, or width with fewer stakes
available

Needs additional
technology to check
stake-less construction




Implementation of Automated

Machine Guidance
Project Delivery Directive PD-06
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Implementation of Automated

Machine Guidance

Project Delivery Directive PD-06
Established policy for providing electronic files to
contractors

Requires that the following electronic design files
must be provided to contractors at the time of
project advertisement:

|. Digital terrain model in 3D DGN or LandXML
format

2. Roadway design alignments and profiles in
LandXML format

3. Cross-sections in 2D DGN and Portable
Document Format (pdf)



Implementation of Automated

Machine Guidance

CPD 13-10 Implementation of Automated
Machine Guidance for Ongoing Projects

February 12,2013

Directive provides guidance to the resident
engineer regarding the contractor’s option to
request and obtain from Caltrans the original
ground digital terrain model (DTM) and digital
design model (DDM), or the electronic design
files for the contractor to create a DTM and
DDM, so that automated machine guidance
(AMG) systems may be used on a project.



Implementation of Automated

Machine Guidance

The next step in implementing AMG is for Caltrans
to make AMG the preferred way of constructing
projects.

To accomplish this Caltrans will begin providing the
Digital Design Model to contractors at project
advertisement in 2015.

A new specification allowing contractors the option
to use AMG will be included in projects with
earthwork.



Implementation of Automated

Machine Guidance

Section 5-1.26B “Automated Machine
Guidance.’

NSSP 5-1.26 “Construction Surveys” now includes
Section 5-1.26B “Automated Machine Guidance.”

Specification includes:
Definitions
How electronic files will be handled
What Department Surveys provides to the contractor
Contractor Quality Control Plan requirements

District option to have contractor provide a GPS rover
for use by the Resident Engineer and staff



Implementation of Automated
Machine Guidance

The following documents are available for the
implementation of AMG (shown on the webpage
below):

Specification 2-1.06B “Supplemental Project Information
Electronic Files”

Specification 5-1.26 “Construction Surveys” which includes
Section 5-1.26B “Automated Machine Guidance”

New form “Grade Checking Report”

Construction Guidance for Implementing Automated
Machine Guidance



Automated Machine Guidance

Specifications and additional information on Automated
Machine Guidance are available at:

http://www.dot.ca.gov/hg/construc/amg/

For questions regarding AMG implementation, contact:

Design - Jesus Mora by email to jesus.mora@dot.ca.gov
jesor phone (916) 227-2630.

Surveys —Mark Turner by email to mark.turner@dot.ca.gov
or phone (916) 227-7669.

Construction - Chuck Suszko by email to
chuck.suszko@dot.ca.gov or phone (916) 798-6029

For questions regarding AMG information shown on the above
webpage, contact:

Construction — Jim Cotey by email to jim.cotey@dot.ca.gov
or phone (916) 227-5709
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